Summary: Estimation of amniotic fluid volume is an important part of routine obstetric sonography. A relationship between polyhydramnios and poor perinatal outcome has been reported. This study correlates the severity of polyhydramnios .with perinatal morbidity and mortality. Among 67 cases of polyhydramnios detected in singleton pregnancies, 8 were associated with maternal conditions including noninsulin-dependent diabetes (5 cases), insulin-dependent diabetes (1 case) and gestational diabetes (2 cases). Forty-four were associated with fetal conditions, including fetal anomalies (31 cases), fetal chromosomal disorders (10 cases) and fetal functional disorders (3 cases). Fifteen of the 67 cases had no apparent underlying fetal or maternal cause. Perinatal death occurred in 19 cases (28%) and was associated with fetal anomalies (12 cases), chromosome disorders (6 cases) and a functional fetal abnormality (1 case). Severe polyhydramnios with amniotic pocket dimensions ? 120 mm (91%) or with a need for amniocentesis (91%) were associated with fetal abnormalities in most cases. The rate of perinatal death was not increased, indicating that severe polyhydramnios does not always result in lethal abnormalities.
Introduction
Amniotic fluid seems to play an important role in temperature control, cushioning, pulmonary development, and growth of extremities in the fetus (Cunningham et al. 1993) . The volume of amniotic fluid is controlled by a dynamic balance between the mother, the fetus and the placenta. If this balance is upset, a deficiency or excess of amniotic fluid may result.
Polyhydramnios, defined in Japan as more than 800 ml of amniotic fluid (Suzumura, 1974) , is associated with increased fetal and maternal complications. The volume of amniotic fluid has been estimated by invasive methods (Queenan and Grow, 1970) . During the last decade, the wide-spread use of ultrasonography in obstetric practice has enabled clinicians to easily identify polyhydramnios (Manning et al. 1981; Chamberlain et al. 1984) . In some studies, perinatal mortality and morbidity have been directly related to the severity of the polyhydram-31 nios (Zamah et al. 1982; Quinlan et al. 1983; Barkin et al. 1987; Hill et al. 1987) . The purpose of this study was to determine the relationship between the severity of the polyhydramnios and the perinatal complications.
Materials and Methods
From January 1, 1988, to May 31, 1993, there were 2,008 singleton deliveries at the Department of Obstetrics of Kurume University School of Medicine. Each patient was studied by ultrasonography in the supine or lateral position, after giving an informed consent. Fetal ultrasonographic findings were confirmed after birth. The volume of amniotic fluid was assessed by measuring the largest pocket of amniotic fluid that was free of fetal parts and umbilical cord (Manning et al. 1981) . All measurements were made in the anteroposterior dimension on either a transverse or a longitudinal sonogram by experienced observers. Polyhydramnios was considered to be present if the amniotic pocket dimension exceeded 80 mm (Chamberlain et al. 1984) . Amniotic fluid was removed if the mother became dyspneic for acute polyhydramnios. Fetal and maternal complications that accompanied polyhydramnios were determined according to the rank of pocket depth and the necessity for fluid removal.
All ultrasonographic examinations were performed with Aloka SSD65O and SSD680 using a 3.5 MHz linear or convex probe.
Comparisons of data were performed with the Fisher's exact test and the chi-square test for independence. A level of P<0.05 was accepted as statistically significant.
Results
Polyhydramnios was detected in 67 of the 2,008 singleton pregnancies (3.3%). Table 1 lists the conditions associated with polyhydramnios.
In this study, the etiologies of the polyhydramnios were divided into three types, maternal (8 cases), fetal (44 cases), and idiopathic (15 cases). There were no placental etiologies (Table 1) . Eight cases were associated with maternal conditions, including insulin-dependent diabetes (1 case), noninsulin-dependent diabetes (5 cases), and gestational diabetes (2 cases). Two of 8 cases were accompanied by macrosomia, but no case had fetal anomalies. There were 44 cases accompanied by fetal conditions : Thirty-one cases were associated with fetal anomalies. Thirteen gastrointestinal anomalies included atresia of the esophagus, duodenum, jejunum, or ileum, as well as three cases with diaphragmatic hernias. A heart tumor, aortic stenosis, aortic interruption, and ventricular septum defect were each present in one fetus. Two hydrocephalic fetuses and 12 miscellaneous cases (including 8 cases of nonimmune hydropus fetalis) were recognized (Table 2) . Ten cases were associated with chromosomal disorders, most commonly trisomy 18. Three cases were associated with fetal functional disorders such as myotonic dystrophy and Cornelia de Lange syndrome. In the remaining 15 cases, no underlying fetal or maternal complication could be identified (Table 1) . No cases were found to be associated with placental complications, such as chorioangioma.
Perinatal death occurred in 19 cases (28%). Fetal conditions, including fetal anomalies (12 cases), chromosomal disorders (6 cases), and a functional abnormali- (Tables 1 and 2 ). The amniotic fluid pocket dimension was less than 120 mm in 56 cases and more than 120 mm in 11 cases (Table 3) . Thirtyfour of the 56 cases (61%) and 10 of the 11 cases (91%) were associated with fetal conditions (p<0.05). Three of the 11 fetuses (27%) died in the perinatal period, as did 16 of the 56 (28%) cases (p>0.05).
Amniotic fluid had to be removed because of maternal dyspnea in 21 cases (Table 4) . Nineteen of these cases (90%), associated with fetal conditions, were compared with cases not requiring amniotic fluid removal (p<0.05) . Perinatal fetal or infantile death occurred in 25 of 46 (28%) cases and in 6 of 21(29%) cases (p>0.05), respectively.
Discussion
Polyhydramnios is defined as more than 2000 ml of amniotic volume in other countries, but more than 800 ml in Japan (Suzumura, 1974) . At present, polyhydramnios is usually confirmed by ultrasonographic examination. It was defined by the depth (greater than 80 mm) of the largest pocket in this study, which has been reported to be sufficiently accurate to estimate amniotic fluid volume (Croom et al. 1992) . The incidence of polyhydramnios has been reported from 0.13% to 1.6% (Cardwell, 1987 ). An incidence of 3.5% in the present study is probably high because most of the patients were referred from other institutions.
Some authors report that the degree of polyhydramnios can be correlated to the etiology. Hill et al. (1987) classified 102 cases into three categories by measuring the amniotic fluid pocket and concluded that an increased severity of the polyhydramnios caused the likelihood of determining an etiology for the abnormal production of the amniotic fluid. Barkin et al. (1987) classified 191 singleton polyhydramnios cases as mild or severe subjectively and concluded that fetuses with severe polyhydramnios have a greater risk of fetal anomalies (75%) than those with mild polyhydramnios (29%). Damato et al. (1993) classified 105 cases according to five ranks of severity by measuring amniotic fluid depth. They reported that 50% of the fetuses manifested anomalies in the lowest rank group (8.0 -9.5 cm pocket depth). The highest rank group (greater than 0 cm pocket depth) carried an 88% risk for anomalies including severe morphological abnormalities. In the present study, over 90% of the cases with severe polyhydramnios (more than 120 mm pocket depth and a need for fluid removal) were associated with fetal anomalies, functional abnormalities, or chromosomal disorders. These findings support the other reports. However the rate of perinatal death was not statistically different among the groups, that were classified by the severity of polyhydramnios. This indicates that fetuses with severe polyhydramnios have a greater risk of fetal abnormalities than mild cases, but such abnormalities are not always lethal. When polyhydramnios is found subjectively or objectively, even if it seems to be mild, it is important to perform a complete examination to determine whether the pregnancy should be continued and to select an appropriate method of delivery.
